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INDEX TO K-AR AGE DETERMINATIONS FOR THE STATE OF OREGON

By
Robin B. Fiebelkorn, George W. Walker, Norman S. MacLeod, 

Edwin H. McKee, and James G. Smith

INTRODUCTION

As an adjunct to the preparation of a geologic map of Oregon, all 
available potassium-argon age determinations on rocks and minerals from the 
state were compiled and are presented in the accompanying table. The age 
determinations come from published reports, including earlier summaries of 
radiometric ages, unpublished U.S. Geological Survey radiometric ages, and 
unpublished ages from non-U.S. Geological Survey investigators. The data are 
complete through February 1982. Every effort has been made to obtain all 
analytical data and accurate sample locations and to cross reference all 
source publications. Age determinations are presented both as they were 
originally published in the source references and as recalculated ages using 
currently accepted potassium isotopic abundance and decay constants (Steiger 
and Jager, 1977).

We strongly recommend that original source reports be carefully checked 
before making reference to the reported ages included in this report. This is 
especially important because space limitations prevent us from presenting 
authors' interpretations of their data. In addition, typographic errors as 
well as errors of omission are possible in a compilation of this type and 
size. If a reader detects an error or omission, we would appreciate being 
contacted through: George W. Walker, Branch of Western Mineral Resources, MS 
41, U.S. Geological Survey, 345 Middlefield Road, Menlo Park, CA 94025.

Map and sample numbers

The ages are grouped and numbered by county; each map number identifies a 
sample location within a county on the index map. Whenever different authors 
referred to samples by different numbers, listed multiple determinations on 
the same sample, or gave different published versions of the same age, each 
age is listed as a subset of the map number, for example: la, Ib, Ic.

Location

Most sample locations are given in latitude and longitude, to the nearest 
0.1' (minute), and were plotted on the index map by computer. Where authors 
included maps or reported location by section, township, and range (Willamette 
Meridian and baseline), the geodetic coordinates of these samples were 
determined from the largest scale topographic map available and manually 
transferred to the index map. Geodetic coordinates which do not match 
cadastral locations given by the same author are footnoted as approximate. If 
authors give incomplete cadastral coordinates or vague descriptive sample 
location information, an abbreviated location description is listed in place 
of latitude and longitude. Although the latter have an assigned county 
number, they are not plotted on the index map and are so footnoted. The 
reader should refer to the source publications for any additional location 
information.



Geologic unit and rock type

Dated samples represent rocks with a broad range of compositions and 
textures collected from a wide variety of geologic structures, evolved during 
the course of a complex geologic history of diastrophism, intrusion, and 
volcanism. Information concerning geologic units and rock type was extracted 
from the references and included in the table. The geologic units listed are 
those given by the original author and more recent workers, the latter of whom 
may have reconsidered formational assignments after evaluating radiometric 
data. Wherever possible, some kind of formational name or abbreviated 
geologic description is listed in the column titled "Geologic unit". Where 
the sample was taken from a body of limited area! extent, such as a volcanic 
dome, the geographic name or physical description of that body is given 
instead of a geologic unit name. Specific rock names are tabulated in the 
"Rock type" column.

It should be noted that formational units which were separated in one 
area may represent parts of undifferentiated units in another area. Also, 
some geologic units may have been assigned new formational names since the 
original publications were written. Thus, some samples have multiple entries 
in the "Geologic unit" column; the most recent assignment is listed first. 
For example, several of the widespread ash-flow tuffs formerly incorporated in 
the Danforth Formation (Piper and others, 1939) have been separated into the 
Devine Canyon, Prater Creek and Rattlesnake Ash-flow Tuffs (Walker, 1979). 
These ash-flow tuff units also were assigned by other authors to the 
Rattlesnake Formation, part of the Drewsey Formation, and the silicic marginal 
facies of the Columbia River Group. In all cases, the users of the table 
should consult original sources.

Potassium-argon age data

Analytical data are presented as weight-percent potassium oxide, moles 
per gram of radiogenic ^Argon, a nd percent ratio of radiogenic ^Argon to 
total 4fy\rgon. Factors used to convert the data in source reports into these 
units were taken from Dalrymple and Lanphere (1969). Where the authors give 
an average of the data for an age determination, the average is listed in 
parentheses. If the authors also give multiple measurements of analytical 
data, all the measurements are listed below the average value.

Reported ages

Ages are presented in this column as they appear in the source 
publications. Most of the ages from references published prior to 1978 were 
calculated with abundance and decay constants different from those currently 
in use. Where the ages have been calculated with different sets of constants 
by various authors, all of the versions of the reported ages were listed in an 
effort to resolve duplication. The reader should refer to the specific 
reference for the set of constants used by that author.

Recalculated ages

This column lists ages calculated from the analytical data given in the 
source publications, using currently accepted abundance and decay constants 
( K/Ktotal = l-167xl(T4mol/mol, * e = 4.962xlO- 10yr, X + X' = 0.581xl(T 10yr>



Steiger and Jager, 1977). These constants, adopted by the subcommission of 
the International Union of Geological Sciences are used today by most isotope 
chronology laboratories in the United States and Canada. The recalculated 
ages using the new constants are generally older by a few percent than the 
originally reported ages determined using the old constants.

The analytical uncertainty listed in this column was adjusted to 
correspond with the recalculated ages by the percent difference between the 
reported and recalculated age. As the percent difference is usually very 
small, the analytical uncertainty is generally the same as the one given by 
the original author.

We have tried to trace and correct all typographical and other errors and 
remove ambiguities found in the references which caused the recalculated ages 
to differ from the reported ages by more than an arbitrary cutoff of 5 
percent. Recalculated ages which deviate more than 5 percent from the ages 
reported in source publications are footnoted. Some of the age determinations 
were reported to be spurious in the references and are also footnoted. No 
other attempts have been made to evaluate the data and users are once again 
reminded to consult the original references for interpretation of the data.

Selected references

All known publications that include K-Ar age determinations are listed 
and cross referenced in this column. The publications are abbreviated in 
standard form and in order of earliest publication date. A complete 
bibliography is given at the end of the tabular data.

Index map

The general distribution and location of dated rocks are shown on an 
index map at a scale of 1:1,000,000. The four age ranges symbolized on the 
map are:   Present through the Pliocene epoch (0-<5 million years (m.y.) 
ago), A Miocene epoch (5-<24 m.y. ago),   Paleogene/early Cenozoic period 
(24-<63 m.y. ago), and + pre-Cenozoic (63+ m.y. ago).

These age intervals were chosen so that most units representing major 
events in the geologic record of Oregon would be placed in the same age 
group. For example, the extrusive events represented in the stratigraphic 
record by the extensive ash-flow tuffs of southeast Oregon, including the 
Devine Canyon, Prater Creek and Rattlesnake Ash-flow Tuffs, fall within the 
Miocene (5-<24 m.y. ago) age interval, as do the vast outpourings of flood 
basalt of the Columbia River Basalt Group; the John Day and Clarno Formations 
of northcentral Oregon occur within the early Cenozoic range (24-<63 m.y. 
ago); the pre-Cenozoic (63+ million years) rocks of the Blue Mountains of 
northeastern Oregon and of the Klamath Mountains of southwestern Oregon, 
including their respective intrusive episodes, are grouped together.
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